Background/Aims: Loss of consciousness while falling is reported to increase the risk of more severe injury. However, few studies of maxillofacial injuries have been reported. The aim of this study was to investigate the effects of loss of consciousness on maxillofacial fractures in falls on a level surface (simple falls).
| INTRODUC TI ON
Maxillofacial fractures are among the most common conditions treated in oral and maxillofacial surgery clinics. The most frequent causes of maxillofacial fractures include falls, sports injuries, assaults, and motor vehicle accidents (MVAs), although they differ depending on the demographics and/or geography of the area and patients' ages. [1] [2] [3] [4] [5] [6] [7] [8] Etiological investigation of these causes has contributed to the analysis of characteristics of affected patients and the verification of schemes for injury prevention. 2, 9, 10 Loss of consciousness (LOC) is one of the common causes of falls, and falls with LOC can cause serious injuries because the protective reaction cannot occur. 11 A few studies have investigated the effects of LOC on maxillofacial fracture severity after falls. 12, 13 In injuries with LOC, especially when patients seem to be healthy apart from the maxillofacial injuries, the details of the LOC may not be examined. However, almost all cases of LOC need medical counseling, and patients with LOC may have underlying disorders that require more careful medical treatment to prevent serious complications. In addition, some LOCs recur often which disturbs the patients. 14 Therefore, it seems beneficial to inform oral surgeons of the association between maxillofacial fractures due to falls and LOC.
Jaw bone fractures have been reported to be more severe in falls from a greater height than in falls from a level surface (simple falls), regardless of whether patients lost consciousness when they fell. 12, 15, 16 Thus, simple falls can be a good model to investigate the factors that affect the severity of maxillofacial fractures caused by falls.
The aim of this study was to investigate the effects of loss of consciousness on maxillofacial fractures in simple falls. Patients who had drunk alcohol were also excluded because the effects of alcohol intake varied from person to person, and it was difficult to decide whether the patients did or did not lose consciousness when they fell. Simple fall patients were subdivided into those who were conscious and those who were unconscious when they fell. The patients who were conscious were classified as "Falls without LOC," and those who were not conscious were classified as "Falls with LOC." The precise subdivision of transitory LOC was determined according to the Guidelines for the Diagnosis and Management of Syncope (version 2009). 17 The classification of each patient and the cause of LOC were determined by the internal medicine clinic and/or emergency department physicians. The severity of facial injury of these two categories was estimated by the site of fracture, number of fracture lines in the mandible, and the Facial Injury Severity Scale (FISS) ( Table 1) . 16, 18 To investigate the general trends of injuries associated with maxillofacial fractures in falls, the frequencies of fractures of other parts of the body and head injuries were also investigated.
| MATERIAL S AND ME THODS

15,16
The results were analyzed using SPSS version 20. (Table 4) .
| RE SULTS
In Falls without LOC, older age (53.5% were ≥60 years) was significantly more frequent, with the highest peak in the eighth decade (P < 0.0001), and there was no significant difference between male and female patients (Table 4) . Falls with LOC were more common in males, but not significantly (Table 4 ). In Falls with LOC, syncope was significantly more common, and 24 of the 44 cases were reflex syncope (54.5%), seven were syncope due to orthostatic hypotension (15.9%), and four were cardiac syncope (9.1%), which required more careful medical treatment (Table 5 ). In the category of conditions incorrectly diagnosed as syncope, 7 of 44 were epilepsy (15.9%) ( Table 5 ). With respect to the site of fracture and severity of injury, most cases affected the mandible, and mid-face fractures were relatively rare. The most frequent site of mandibular fracture in simple falls of each category was the condyle, followed by the symphysis ( Table 6 ). The average number of fracture lines in the mandible of Falls without LOC and Falls with LOC were 1.53 ± 0.75 and 2.00 ± 1.00 (mean ± SD), respectively, and the average number of fracture lines was significantly lower in Falls without LOC than in Falls with LOC (P = 0.045) ( Table 6 ). of the body between the two categories (P = 0.0135) ( Table 6 ).
| D ISCUSS I ON
In this study, the most frequent cause of maxillofacial fractures was falls, followed by MVAs, assaults, and sports injuries. A recent worldwide study of the etiology of maxillofacial fractures showed that MVAs are the most common cause, with the exception of North America and Europe, where assaults and falls have become common. Sports injuries have been quite rare, whereas in Europe they constitute more than 10% of facial trauma cases. 7 Although a fall is the most common cause of maxillofacial fractures in the majority of reports, there have been few analyses of falls from the perspective of LOC.
12,13
Causes of LOC can largely be divided into two categories: syncope and conditions incorrectly diagnosed as syncope. 17 Syncope has been defined as transitory LOC due to transient global cerebral hypoperfusion characterized by rapid onset, short duration, and spontaneous complete recovery. 17 The most important point of syncope is that syncope not only causes injuries due to falls, but it is also closely associated with serious adverse events, including potentially In Falls without LOC, older age (≥60 y) was significantly more frequent (P < 0.0001).
TA B L E 4 Distribution of Falls without LOC and Falls with LOC by age and gender
lethal complications. 19 Syncope accounts for 3% of emergency department visits, and 26%-31% of emergency department patients with syncope have concomitant trauma, in which severe injuries such as fractures are seen in 5%-10%, and in which mild injuries such as contusion and hematoma are seen in 21%-25%. [20] [21] [22] Generally, patients with syncope need proper medical counseling and/or treatment, and 7%-23% of patients with syncope will experience a serious adverse event within 7-30 days. 23, 24 The recurrence rate of syncope has been reported to range from 21.6%-30%. 25, 26 Reflex syncope is the most common form of syncope, and vasovagal syncope is most frequently found in reflex syncope, as in the present study (38.6%). 17 Vasovagal syncope is known as the "common faint" and is mediated by emotion or orthostatic stress. 17 Vasovagal syncope leaves no complications except for injuries due to falls. It is not life-threatening, and there is no recurrence of vasovagal syncope in most cases. 25 micturition, two cases of the Valsalva maneuver, and one case of post-exercise were found.
Carotid sinus syncope is defined as syncope that, by history, seems to occur in close relationship with accidental mechanical manipulation of the carotid sinuses and can be reproduced by carotid sinus massage. 21 This condition is frequently found in elderly persons, and there are cases in which the syncope recurs many times. Life counseling and implantation of a pacemaker are required in some cases. 27 In syncope due to orthostatic hypotension (15.9% in the present study), orthostatic hypotension is defined as an abnormal decrease in systolic blood pressure on standing. 17 Treatment of orthostatic hypotension includes avoidance of sudden standing. 24 It is rare that orthostatic hypotension itself is serious, but the problem is the concomitant ischemic disease due to hypotension, especially in elderly persons. 28 Cardiac syncope is the most important type of syncope that needs medical treatment for the underlying diseases. 24, 25 Arrhythmias, which are caused by various diseases such as sick sinus syndrome, atrioventricular block, and tachyarrhythmia, are the most common cardiac causes of syncope. 17 Structural cardiovascular diseases such as cardiac valvular disease and acute myocardial infarction/ischemia can also cause cardiac syncope. 17 The mortality in the first year of inadequate treatment of cardiac syncope is high. 20, 25 In the present study, three cases of bradycardia and one case of pulmonary hypertension (total 9.1%) were found, and the patients needed to be placed under strict observation.
Conditions incorrectly diagnosed as syncope include various disorders, such as epilepsy, hypoglycemia, and cataplexy. 17 Patients with these disorders, including seven cases of epilepsy (15.9%) in the present study, have generally received treatment for their underlying disease, but further life counseling for the attacks might be needed.
Little attention has been paid to patients with LOC who suffered only maxillofacial fractures. However, most cases of LOC need life counseling, and some cases of LOC, such as those with cardiac syncope, require more careful treatment. Thus, the investigation of the cause of LOC is indispensable.
There have been many geriatric and orthopedic studies showing that elderly persons are at risk of fractures due to falls. 12, 29 This finding corresponds to that seen with maxillofacial fractures in the present study. 9, 12 Falls in elderly persons have been reported to be associated with several chronic diseases, some acute diseases, any pain of the body, and medication use, such as cardiovascular or psychotropic drugs. 21, [30] [31] [32] In the present study, there was no significant difference in the site of facial bone fracture. Recently, in maxillofacial trauma, the most frequently observed fractures have involved the mandible, and condylar fractures have been the most commonly observed mandibular fractures. 6 In the present study, most cases affected the mandible, and mid-face fractures were less common. Conversely, some previous studies reported more mid-face fractures after falls. 12, 16 This may be because the present study excluded patients who fell from a height. The most common fracture sites of the mandible were the condyles, and there was no significant difference in the site of fracture between the two categories. 12 As to the severity of the injuries, the number of fracture lines in the mandible and the FISS score were investigated in this study. The average number of fracture lines in the mandible was significantly lower in Falls without LOC than in Falls with LOC. The average FISS score was lower in Falls without LOC than in Falls with LOC. LOC in falls has been described to have a higher risk of major injury because of a lack of protective responses (such as using the arm before landing). 11 The result of the present study also suggested that LOC has a large effect on maxillofacial fractures caused by simple falls.
Fractures involving other parts of the body were significantly more frequent in Falls without LOC, and head injuries were more frequent in Falls with LOC, although the difference was not significant.
Although the classifications of simple falls were somewhat different from that of the present study, there have been previous reports with similar findings that described the lower frequency of fractures of other parts of the body in patients with faintness and dizziness and the high frequency of head injuries in patients with LOC. 15, 16 It has been reported that head injury is more severe when a stronger force is applied to the head. 8 The frequency of fractures of other parts of the body in Falls without LOC is probably due to the occurrences of multiple injuries in elderly persons with falls. 33 The frequency of head injuries in Falls with LOC may be due merely to the effect of LOC without protective responses.
There may also be a difference in the style of falling between the two categories.
The present study had several limitations. The number of patients evaluated was relatively small. Patients with alcohol consumption could not be clearly classified into with or without LOC. The estimation of the severity of the injuries did not include information about the dentition, such as the number of teeth present, the wearing of dentures or not, medication, and past and present physical and mental disorders. Further studies are required to validate the present findings.
In conclusion, the present study showed that patients with LOC and maxillofacial fractures due to simple falls had a tendency to sustain more severe maxillofacial injuries than those without LOC.
Patients with LOC should not be left uninvestigated, since they not only need appropriate life counseling, but they may also require more careful medical treatment to prevent further serious adverse events.
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